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lus 0.284 times the variation of the March pressure- 
%fference Zikawei-Miyazaki lus 0.149 times the vnr- 

Table 5 presents the departures of the calculated val- 
ues of the variations of the Au ust tempcraturc for 

TABLE 5. Ui,fmencPa bctuwen. thP cnicu Inted nird ircfwdly obxwir 11 i d -  

im of q (vnrintzon of thc nwnn Arcgrist tcrapcrutilr,~ for N f ? J r r i r o - ~ ~ f i ~ ~ ~ ~ ~ ) i ,  
. as computed by the fonniila 

p o .  1172+0.3s4yY+l). 1492. 

iation of the .January pressure F idiiey, N. S. W. 

Nemuro-Miynko from the actual VR, P; ucs. 
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Calculated and observed vables are of opposite sign. 

6. On the pogsibility qf jorecasting the August ~ P I I L -  
peraturn jor northern Ja  (zn .-In northern Japan the 

August IS higher than the average J a  an may expect. 
a good harvest. On the contra17 w E en the August 
temperature is lower than t-he normal we are to anti- 
cipate a ve had harvest. I n  recent times 12102, l!W, 

there was failure of the rice crop, which resultei in LL 
terrible famine in most of nort,hern Japan. Attention 
of scientists has been called to the cause of this abnormal 
low tern erature. Forecasting the approximate tem- 

Lm that confronts [the apanese]. Some of theni have 
found a close relation existin between the hydro- 

tions of sea temperature for the prediction of the general 
character of the summer. But it is not! easy to make 
s tematic observations of sea temperature. Xoreover 

fm malung systematic &dro aphical observations on 

fault of better, to make a tentative application of stntis- 
tical methods for the solution of the problem. My method 

August tem erature is t s le dominant factor for tile 
rice crop o P the year. When the air temperature in 

and 1013 ha 3 abnormally cool Augusts. In  consec uence 

mature l p  or August man months in advance is the proh- 

graphical and meteorolo cal p E. enomena off our enst 
coast, and have propose f to take systeiuatic ohserva- 

t r ere is a t  present no s ecial organization or institute 

our [Japan's] coast. I have t T erefore intended, in de- 

\ 

J 

___ --_ 

of seasonal forecasting is based on the facts that the 
temperat'ure variation in northern Japan for August 
is in harmony with that of the April pressure difference, 
Azores-Iceland, and that of the March pressure differ- 
ence, Zikawei-Miyazaki. But, as in all efforts a t  the 
solution of seasonal forecasting, there are some tantaliz- 
ing esceptions in t,his harmony of the pressure and 
teiiiperature variations. Hence we c m  not hope to 
estaldish a definite law of predicbion or to calculate 
the approxima t.e August t,empern ture many months in 
tdvitiice . 

Rut t;he regression oquation Q =0.11B~;+O.(i48y, imper- 
fect as it. is, will serve to show i t ,  least the sense of vnria- 
tion of the a.ir temperature of the coming Au st at the 
beginning of May when me have the telegrap 8" ic reports 
of the mean pressures a t  Poiitn nelgada ancl htyk- 
kisholni for ApriI rind those bt Zikawei and Miyazaki for 
;M~.rcli. When t,he Sydney, N. S. W., pressure for Janu- 
:q- is avniI:d)le the regression equation 

Q = 0.1 1 7.r + O.284y + 0.1 l!k 
is t.o ;)e used. 

I! must, I)e rem:irketl liere that the number of years 
for \~ l~ i i~ : l~  (1:: t a  ii1.C nvciil:hle is inadequate for a correct 
knir rvledgc of tl:c i-elfi. t,ionships inrolvcc.1 and the factors 
aveil:iiile nro s:.;uiip. IIence fut.ure information and 
the ii1trc)ililctiol~ of new factors :' are likely to niorlify 
the: w l i t t i w  imliortnrice of the ternis involved in the 
R I N I . ~  ecjii:itions to an tipprecinhle extent. 

7c;S-/..b-?c'. Z 1 . T ~ T T /  
SUN SPOTS, MAGNETIC STORMS, AND RAINFALL.' 

fiy I h 3 & R Y K  ARCTOWSKI, P11.I). 

1.1.Ji.d: IIo-tinge+u-H.udson, N. Y., Sept. 13. 191i.l 

Utiiizinp t,he resuhs of Wolf's daily suns ot observa- 

pi; 
above the nverqe nnc 1 that secondnry maxima occur 

tions. Loomis noticed the fact that on the 1 ays of ma 
netic storins the siins,ot relative numbers are muc 

4 days 1)efoi.e an11 3 days after those of niagnetic dis- 
tL1rl:)a !Ices. 

Recently this fact has been p w h l l y  verified by Lord 
Kelrin. 

On the other hand it. is well known 

I h t .  inngiietic storms frecluentlv coincide with the 
passage of n sunspot, through the cen t r d  meridian- 
t.hat. Veeder, 011 the roiitrnry: advocat,ecl it predominant 
influence of die nppenrance of sunspots on the eastern 
limb ancl tlint. Riccb noticed the fact t,liat very frequently 
ningnetic tlisturhances occur about 45 hours after the 
passage of a sunapot through the meridian. 

Without. further statisticd verification Amlienius 
tlei1uc.ed from RiccO's ohei.vations that the iiingnetic 
st,orins are clue t.o paytides, carrying negative electricity. 
conveyed from the sun by the pressure of radiotion. 

Since the coiTeltition noticed by Loomis really exists, 
i L t  least n.s far ns the principal masiiiium is concerned, 
it, seernetl i~it~eresting to mc Go verify which of the three 
hypotheses coucerning the position occupied hy the suii- 
sp0t.s proilncing aur0rn.s nad nia.gnetic storms is correct. 

I t  is ea.sy to untlerstnnd the importance of the quos- 
tion. 

later hf'nrchand. m d  finally Maunder, 

. . . . . . . .  .- -. - - - -  -. . .. .. ..... .. 
3 The v~rili ion of tho prwsure at Cordolm. Argcutino Itepubllr, for April is in liarmony 

with that of the .iueust tmnpcrature in northeTn Japan.--Author. 
I Author's abstract or '' .Vote sur une rorrP1ation entre ornees magnbtiques et Is lulc" 

.'Positions hEllogra hiquc des tarhes polsires et or.?gs -mapn&Iques.'2 Par genrh. 
1 A detailed d~seusslon on the relation between the rim cro snd the temprrnture 

p t h e r  mth the cmlat lon with the pressare varlations, ~mres-Iceland. Zikawei: 
ysaski, etc.. WIN be given In a further note. - Arrforu?kf. hfem.. ~ O C .  clegli swttrosr. ital.. 1915. 6 (u): 3.3413. 
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A sunspot may be considered as a rupture of the plioto- 
'sphere. - - 

The radiations of a sunmot are different from tlie 
average radiation of the phihosphere. 

The correlation bet,ween the frequency variation of 
sunspots and the magnetic phenomena is :i well-esta b-. 
lished fact. 

a C 

FIU. l.-Sketch illuslr.&tiii- lhwr i1Meret;il niuuiirrs i i l  wliivli po:;.iildc .<mii I,. I. .nli  11 iw- 
midit %e w i t  0111 into spwe lrnm il sunsput X. 

Suppose a sunspot. ;V (fig. 1). For the x ~ l i ~ i h t i  
producing the magnetic s1,orin oiie may presume the  t.h.ree 
cases a, b, and e ,  sketched in. 

Considering, for the diiys of ni.ignet.ic ~ t ~ ~ r i i i s ,  h e  dis- 
tribution of sunapotss separately east a.nd west of the 
central meridian, and making the tiibda bions wcord- 
in to the distances from the center of the solxr CLisli, we 
wfl have to h d :  

In case a, no particular maxima except, such mtlxi1ilii 
as may be due to the effect of perspective. 
In case b, a maximum of most central positions. In 

case e, 3 maxima, one east, and the other west of the 
central meridian, for posit.ions of about 4Fiu f i - o n i  the 
center of the disk. 
I made the calculations for the dates of iuitgnetic 

storms observed in Porto Rico durin the years I!N3 to 

and also for those observed a t  Greenwich from 1SS3 to 
1903; and from the numerical results thus obt.ained 1 
conclude that the hypothesis of Terby, as well as that of 
Veeder, may be discarded and tlia t Srrhenius' theory 
does not explain the facts. 

I will simply give the figures for the daps of boginning 
of the 60 most active storms observed at Greenwich. 
Expressed in per cent of the toh l  itreas occupied by sun- 
spotss these figures are for each tenth of the solar radius: 

1908; for those observed t i t  Bombay 9 roni 1874 to 1Sn.r; 

The prevailing positions of spots for t,he clays of 
magnetic storms, are therefore such that. we litive to 
admit that the radiations rotlucing the storms are 

and ropagated from the sun to the earth with it velocity 

If this radiation consists of B rays, as hns already 
been supposed by A. Brester nnd others, the cle.cinth 
in particular cases will, perhaps, give some inforiiiat.ion 
on the fluctuations of the intensity of the magnet,ic 
field in sunspots. 

restrict-ed pencils of rays, if eviated from the normal 

. simi Q ar to the velocity of light. 

In  orcler t,o verify the assumption that we have really 
to c1ea.l with B rays I macle some more calculations.z 

One of the most characteristic properties of /3 ra 
heing t.o produce the condensation of vapors? if t r e 
magnetic storms are due to B rays, we ma evidently 
e s p w  :I c:orre!ation between rninftill an B magnetic 
~t~ornis. Th.e olJseivations ninde in Batmavia from 1886 
i o  153:) ;.ive. €or the dnys of niagnetic stornis (190 in all) 
:mil for the tlltys preceding and following these days, 
perfec t,l y convincing figures. 

-6  - 5  -4 - 3 -2  - 1  0 
!I33 f!95 !Oi5  735 I l l 7  1120 l @ O  
+1 +:! f 3  +4 + 5  +6 +7 
$3.3 !I!;; SSF lo#?,$ $128 537 873 

'l'iie secondary tnasima oLserved 5 days before the date 
of the iiiilgiietic st,orms and 4 days afterwards may be 
~.onsiclei.ed as n confiimation of Loomis' observations. 

' h e  GI-eeiiwicli r tnh of IS82 to 1!)03 give a similar 
i.esult for tile secontlnry masima, but for the days of 
inagnebic st,o:*rris minfdl in Greenwich is a t  its minimum. 

I3ut w e  I i i n ~  notice thn t. Motitigny observed in Brussels 
thnt the $winklinig of the stars is more pronounced on the 
clays of ni:i.gnetic stmins t h n  hefore and after those 
days. This shows evidently that condensation would 
take place nt Brussels or at. Greenwic.li, just, ns a.t Batavia, 
if tlie titinospheric contlit.ions were favornbte. 

Tiiis leads to  the question wlietiier magnetic storms 
iiiay occur only under an ticyclonic conditions prevailing 
in iiigli liltitudes? Or, t.aking into account the re- 
senrches of Stormer and Birkeland, then only when the 
~itmnsptieric couditions are favorable for tlie penetration 
of B rays to lower altitudes. 

The consequence is t.hat the rainfall data not only 
verify the B rays hypothesis but that other correlations 
with different orders of meteorological phenomena may 
SLSO be espected.' 

The lotnls espressed in millimeters are: 

..ST/. sc( 7%LL-  
LOCAL WIND OF THE FOEHN TYPE NEAR SAN FBAlQCISCO 

BAY. 

I$? 13i:i:n1\ !I!. \ 'ai tzi~.r- .  Tnstnictnr in (icography. 
[ i iii*.rr%ily of Chl i fmih ,  Berkeley. M.. Nor. 15, 1kl17.J 

Dyiwiiiic \iriirlaiilg of air by descont from mountains 
into vnlleys or onto plains is H well-recognized meteoro- 
logical phenomenon. It occurs notably in the Swiss val- 
leys on the north side of the Alps, under the control of 
ureas of low hnrometric pressure moving across central 
Europe. The [dry] c!iinook winds over the high plains 
of the westmn United States and Canada are of similar 
origin. A mind of tlie foehn t,ype, produced in B some- 
whstsiiuiliirfasliic.,n, thougii controlled rather b high pres- 
sures t h m  by low, is occasionally felt at  Berleley, Cal., 
w:here the. Lhii-cersity of Cdioni in  maintains meteom- 
logical stittion. This wind, blowing from the east or 
iiortheast, CitUseS, if it  lusts for inore than a few hours, 
wry r l i y  atiiiospiieric conditions at Berkeley, and in the 
snnimer time uncomfortably higll teniperntures. This is 
in strong contrast to the cool, ruther moist westerly wind 

. . . . .. .. . . . .- - .. .. -. .. . . .- . .. -. 

2 Thc iwdcr's :;tlc:itioii in  here :Isked to St'Wnw*s iiieinuir in Journd 01 Terrestrial 
Bf.3 metisin ftnr 8oplcl:ihcr. 1917. wherein St.i;rmw shms that. PS far RS the production 
.:,' the :iiirfiir, i.; 8wivcriicd, it is diificiilt to hartnoni.c. the facts with the hypothesis thnt 
!lie .wrnx i 4  due tu iirz:itivcly ch:hargrd p:rticles 18 raysi. 

\ iiricf note on Bmtcr's theorv 01 the sun was nubikhed in the MONTHLT WEATHER 
I : E Y ~ R W  for Octolrr. 1017. p. 4$5. 

rmwy, lsOi 135:52), and .Til&, 1907 (35:3DB).-c. A., jr. 
: :rlnt.inns hctneen ,SUUS ots and rainfdl hare been diwiissed in this XEVIEW lor Feb- 


